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Simultaneous Automated Estimation of Noradrenaline
and Dopamine in Brain Tissue P. Waldmeier, P. De Herdt, and L. Maitre A method is described for the simultaneous automated fluorometric estimation of noradrenaline and dopamine in brain extracts. It is based on a slight modification of the automated method for dopamine published recently.
Interference of noradrenaline in the estimation of dopamine, and vice versa, is low (0.8 and 1.4%, respectively). Interferences of other catechols and related compounds have also been studied. Samples can be processed at a rate of 30 per hour, and the limit of sensitivity for both amines is about 2 ng/ml of brain extract.
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Several automated fluorometric methods have been developed for estimating NA1 and adrenaline in urine, plasma, or tissue extracts (1-4). All of them are based on the trihydroxyindole procedure (5), which is less sensitive, though more specific and certainly better suited for automating, than is the ethylenediamine condensation method
(6).
Recently we published an automated fluorometric method for DA estimation (7), based on the manual procedure described by Laverty and Taylor (8), which we applied to brain-tissue extracts. The observation that NA can also be estimated in the same concentration range as dopamine at a different excitation/emission wave-length combination, but under exactly the same experimental conditions, prompted us to modify the original method in such a way that both catecholamines could be measured simultaneously in the same extract.
Materials and Methods
The equipment used was the same as that described earlier (7), except that the optical part of the system included two fluorometers (Model 203, fitted with Osram XBO/4 xenon lamps; Perkin-Elmer Corp., Norwalk, Conn. 
Reagents
All reagents were exactly as already described (7) except for the acetic acid used to acidify the final solution.
In this instance we used 2 ml/min of CH3COOH (2 mol/ liter) instead of 0.60 ml/min of CH3COOH (6 mol/liter), to increase flow volume and obtain a better peak separation in the second cuvet. The substances tested for interference with NA and DA estimation were the same as thosementioned intheDA method (7).
Procedures
For measuring concentrations of NA and DA in whole brain, female albino rats of a Sprague-Dawley strain, weighing 180-210 g, were injected with isotonic saline or pargyline (20 mg/kg, intraperitoneal) or 4,a-dimethylmetatyramine (H 77/77; 6.25 mg/kg, subcutaneous), a catecholamine depletor (9). Each group consisted of four rats. The brains were removed 4.5 h after the injection of pargyline or saline, and 4 h after the injection of H 77/77.
Tissue was extracted twice with a solution containing, per liter, 100 g of trichloroacetic acid and 1 g of ethylenediaminetetraacetic acid.
The catecholamines were adsorbed as described by von Euler and Lishajko (10) and eluted with 4 ml of HC1 (0.25 mol/liter).
Of this eluate, 0.5 ml was diluted with 0.5 ml of HC1 (2 mol/liter) or a standard solution containing 100 ng/ml of both NA and DA. Oxidation with iodine, re-arrangement in NaOH, and blank determinations were done as described in the DA method Table 2 .
Results

Linearity
Discussion
The main advantages of the method described are its simplicity and its output. For routine analyses of whole brains, or even individual brain regions, we usually process 200 samples a day. That this output is not achieved at the expense of sensitivity or reproducibility is illustrated by the data presented.
In fact, NA and DA concentrations of as little as 2-3 ng/ml of purified tissue extract can easily be estimated.
As a result of the higher tissue blanks, the procedure is not more sensitive for DA than for NA, although the former gives three times the fluorescence intensity of the latter. The application of the method to brain extracts is demonstrated by the increasing effect of pargyline and the lowering effect (9) of H 77/77 on amine levels.
The apparatus is not costly, especially owing to the use of two relatively inexpensive fluorometers.
The method might prove useful in laboratories that do serial estimations of NA and DA in tissue.
